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Abstract of JP1 1 1 40431 

PROBLEM TO BE SOLVED: To obtain the subject composition free from a smell and evaporation, 
capable of solving the problem of the corrosion of an article to be polished, and useful for polishing 
metal materials and the like by homogeneously dispersing hydrophilic polishing particles in a nonpoiar 
dispersing medium with a hydrophobic treatment agent. SOLUTION: This polishing slurry composition 
is obtained by homogeneously dispersing polishing particles comprising hydrophilic particles such as 
diamond particles or alumina particles in a nonpolar dispersing medium by the addition of a 
hydrophobic treatment agent preferably such as a nonionic surfactant having double bonds, triple 
bonds or branches in the molecular skeleton (for example, sorbitan monooleate) preferably in an 
amount of 0.2-1 .0 wt-%. A medium having a solubility parameter SP value &delta of <=8.0 and a 
relative evaporation rate of <=2.0 Is preferable as the nonpolar dispersing medium. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A polishing slurry constituent which distributed uniformly polishing material particles 
which are hydrophilic particles in a nonpolar dispersing medium using a hydrophobing processing 
agent. 

[Claim 2]A polishing slurry constituent using the Nonion system surface-active agent as a 
hydrophobing processing agent of hydrophilic particles. 

[Claim 3]The polishing slurry constituent according to claim 2, wherein the Nonion system 
surface-active agent is what has a double bond, a triple bond, or branching in the molecular 
skeleton. 

[Claim 4]The polishing slurry constituent according to claim 2 or 3 whose quantity of a surface- 
active agent to add is 0.2 - 1 .Owt%. 

[Claim 5]The polishing slurry constituent according to claim 1, wherein soluble parameter SP 
value delta uses what is 8.0 or less as a nonpolar dispersing medium. 
[Claim 6]The polishing slurry constituent according to any one of claims 1 to 5, wherein a 
relative vapor rate uses 2.0 or less nonpolar organic solvent as a nonpolar dispersing medium. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a loose grain slurry suitable for the corrosion of 
a thing to be ground using it especially by the work process which poses a problem, such as a 
polishing process especially a precision mechanical equipment, precision electronic components, 
for example, a magnetic head, a hard disk substrate, and a metallic material. 
[0002] 

[Description of the Prior Art]The conventional loose grain polishing slurry has the main system 
which used drainage system carrier fluid, and water is used as carrier fluid, For the purpose of 
the prevention from sedimentation of polishing material particles, ethylene glycol, a polyethylene 
glycol, the loose grain slurry (JP,51~70589,A.) which added thickeners, such as organic bentonite, 
a water soluble polymer, and glycerin It was almost the case which expected each gazette of 
JP,55-139479,A, JP,61-1 82763A and JP,61-207479,A, and a mechanochemical operation, and 
added substances which have chemical corrosive action in some numbers, such as a potassium 
hydrate and ammonium hydroxide. 

[0003]In the conventional loose grain polishing slurry using these drainage system carrier fluid, 
the corrosion and rust of the thing to be ground occurred and it had become a problem to 
distribute the strong particles of the hydrophilic nature of diamond polishing material, an alumina 
abradant, etc., although it was easy, however when the weak metallic material etc. were ground 
to water. 

[0004]Then, although what is called an oil system slurry that made carrier fluid the non-drainage 
system can be considered. Since polishing material particles showed strong hydrophilic nature by 
the carbonyl group and carboxyl group which exist in the surface, there was a problem that it 
was difficult in nonaqueous system carrier fluid of non-polarity to distribute such polishing 
material particles uniformly, and a scratch occurred in a thing to be ground by the condensed 
polishing material particles. 

[0005]Then, it is possible to use polar high nonaqueous system carrier fluid, i.e., a polar high 
organic solvent. If polar high nonaqueous system carrier fluid like alcohol or ether is used, surely 
various polishing material particles can be distributed uniformly, but such a polar solvent has a 
tight bad smell because of the structure, and there is a problem which pollutes environment and 
a human body. Methyl alcohol which it is widely known as a polar organic solvent, and is easy to 
come to hand. Alcohols, such as isopropyl alcohol, acetone, methyl ethyl ketone. When ketones, 
such as methyl isobutyl ketone, generally have the low boiling point and such an organic solvent 
is used as carrier fluid. This carrier fluid evaporated during polishing work, the workability of 
polish fell remarkably, and needed to continue supplying a superfluous slurry, and particle 
concentration changed during polishing work, and there was a problem that precise processing 
could not be performed. The polar organic solvent which is easy to use in respect of a price, 
acquisition ease, etc. has many which have comparatively high water content, and it is not 
improvable to such an extent that the corrosion of a thing to be ground and the problem of rust 
which were described above about drainage system carrier fluid can fully be satisfied. 
[0006] 
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[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the 
polishing slurry which solves these problems, and more in details. In polishing slurry, it is (1). 
Distributing uniformly polishing material particles with strong hydrophilic nature in nonpolar 
(nonaqueous system) carrier fluid, and (2) Abolishing the bad smell of polishing slurry, and (3) 
Abolishing evaporation of slurry grinding liquid, and (4) They are four points of solving the 
problem of the corrosion of a thing to be ground. 
[0007] 

[Means for Solving the ProblemjThis invention persons found out that these purposes were 
achieved by carrying out hydrophobing processing of the polishing material particles which are 
hydrophilic particles used into nonpolar (nonaqueous system) polishing slurry, as a result of 
repeating research wholeheartedly. It is preferred to be able to use a surface-active agent 
generally and to use especially the Nonion system surface-active agent as a hydrophobing 
processing agent of hydrophilic polishing material particles. By hydrophilic polar groups which 
exist in the polishing-material-particles surface, such as a carbonyl group and a carboxyl group, 
a hydrophilic radical is made into the particle side, and an added surface-active agent makes a 
hydrophobic group the carrier fluid side, and sticks to the polishing-material-particles surface. 
As a result, the surface of polishing material particles will be covered with a hydrophobic group 
molecule of a surface-active agent, hydrophobing of the particles which were hydrophilic nature 
is carried out, compatibility with a nonaqueous system/nonpolar dispersing medium increases, 
and dispersibility in inside of a slurry improves. That is. it became possible by having carried out 
hydrophobing processing of the hydrophilic polishing material particles with a surface-active 
agent to use a nonpolar organic solvent as carrier fluid. 

[0008]I hear that a problem of a bad smell of polishing slurry described above about a polar 
organic solvent is solved, and it sometimes became possible to use an organic solvent (especially 
comparatively odorless organic solvent of a hydrocarbon system) of non-polarity as slurry 
carrier fluid. Since many things of a high boiling point (that is, it is hard to evaporate) exist 
comparatively that a petroleum fraction, paraffin hydrocarbon, etc. are cheap to a nonpolar 
organic solvent, and it is easy to receive to it. as compared with a polar organic solvent, cost- 
performance about evaporation of slurry grinding liquid and many aforementioned problems 
relevant to it is good. Since water content is very low even if it compares these nonpolar organic 
solvents (especially hydrocarbon) with a polar organic solvent, a problem of corrosion of a thing 
to be ground is also solved. 

[0009]Although the amount of adsorption of a surface-active agent is governed by molecule 
cross-section area of a polar group, a molecule cross-section area is influenced by a position of 
flexibility by branching of a hydrophobic group, and a polar group, etc. It divides roughly and a 
surface-active agent is (1 ). An anionic surface-active agent and (2) A cationic surface-active 
agent and (3) The Nonion system surface-active agent and (4) It is classified into four of 
ampholytic surface active agents. 

[0010]In these, it is preferred especially to use the Nonion system surface-active agent. The 
reason is explained below. Dissociation of an electrolyte in inside of a nonpolar solvent has been 
studied by Bjerrum, Fuoss, Kraus and others. When particles distributed in a nonpolar organic 
solvent also contain an ionic surfactant, suppose them that F-potential of about tens of mV is 
observed from electrophoresis measurement. Existence of an ionic surfactant in a nonpolar 
solvent promotes ionization of other electrolytes, and it is known that an ionic surfactant will 
stabilize ion in which he dissociated by its micell. For example, in Sept lies trimethylammonium 

chloride (CTAC) which is a typical KAOCHIN nature surface-active agent, it becomes CI and 

active agent ion. In this case, since a direction of CI " is hydrophilic nature, it is thought that it 
adsorbs to an inorganic particle (this invention polishing material particles) which is hydrophilic 
nature, and a negative charge is given. If ion then ionized exists by a free state in carrier fluid, it 
can become a cause by which this isolation ion attacks to a metallic material etc., and corrosion 
is generated. That is, a problem of corrosion will remain in an ionic surfactant somewhat. 
[001 1]Then. by using the Nonion system surface-active agent also especially in a surface-active 
agent, there is no attack of ionic species which lose dissociation of ion in inside of a nonpolar 
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solvent, and promolie these corrosion to a thing to be ground, and a polishing slurry constituent 
of a dispersion state stable moreover can be obtained. Especially a polishing slurry constituent 
by this invention solves corrosion of a thing to be ground and a problem of rust by ion of a 
surface-active agent by using the Nonion system surface-active agent as a surface-active 
agent, and it distributes hydrophilic polishing material particles uniformly without existence of 
floe in a nonpolar dispersing medium. A polishing slurry constituent of this invention by using the 
Nonion system surface-active agent and a nonpolar dispersing medium which were limited A 
special effect, That is, in a nature powder system, stable dispersion of the polishing material 
particles which are hydrophilic particles is carried out very much uniformly, and it has the effect 
of losing a bad smell under polishing work, and volatilization of carrier fluid, and moreover losing 
corrosion of a thing to be ground. 
[0012] 

[Embodiment of the Invention]The Nonion system surface-active agent used in this invention 
must dissolve into a nonpolar dispersing medium, and, as for such a surface-active agent, it is 
common that it is that which has a double bond and a triple bond in the molecular skeleton or in 
which branching exists. Monooleic acid sorbitan which is a sorbitan fatty acid ester system as 
such an Nonion system surface-active agent, for example, Sorbitan sesquioleate, triolein acid 
sorbitan, mono- isostearic acid sorbitan. As sesquiisostearic acid sorbitan and a glycerol ester 
system, pentaoleic acid decaglyceryl, Penta isostearic acid decaglyceryl, mono- isostearic acid 
glyceryl, Triolein acid decaglyceryl, pentaoleic acid hexadeca glyceryl, The tetraoleic acid POE 
sorbitol which is a polyoxyethylenes sorbitol fatty-acid-ester system, such as monoisostearate 
diglyceryl, P0E(2) oleylether and POE (3) which are monooleic acid polyethylene-glycol 2EO 
which is a polyethylene-glycol-fatty-acid-ester system, 6E0, and a polyoxyethylene-alkyl-ether 
system Although there are the 2nd class alkyi ether etc.. It can use, if it is the Nonion system 
surface-active agent with which it is not limited to in particular these and is satisfied of the 
conditions mentioned above. 

[0013]The hydrophilic nature and the hydrophobic measure which are called an HLB value 
{hydrophile-lipophile balance (Hydophile-LipophileBalance)} are decided to be a surface-active 
agent. The surface-active agent with this high value has a strong hydrophilic ingredient, it excels 
in the solubility over water, and it is known that solubility [ as opposed to water in the surface- 
active agent with an HLB value low on the contrary ] will fall. Since polishing material particles 
show strong hydrophilic nature, the one where an HLB value is higher can perform hydrophobing 
processing of more effective particles in the range which does not deviate from the conditions 
that the surface-active agent to be used is what may be dissolved into the nonpolar 
(nonaqueous system) carrier fluid used in this invention. This is for the hydrophilic radicals 
(ethyleneoxide group etc.) of a surface-active agent sticking to a hydrophilic radical like the 
carbonyl group and carboxyl group which exist on the surface of particles, and forming a fixed 
zone, and is because this interaction is proportional to the hydrophilic degree of a surface-active 
agent, i.e., an HLB value. 

[001 4]A surface-active agent changes F-potential with the concentration to add, and governs 
the distributed action of a system. If the case where add a surface-active agent to a 
nonaqueous dispersed system, and hydrophobing processing is performed is described and a 
surface-active agent will be added, in a particle surface, the hydrophilic group of surfactant 
molecules will be turned to the particle side, a hydrophobic group will be turned to the carrier 
fluid side, and adsorption will take place. Theoretically, in the concentration to which surfactant 
molecules cover a particle surface with a single molecule thoroughly, a hydrophobing treatment 
effect, i.e., a dispersion effect, is demonstrated. If a still more superfluous surface-active agent 
is added exceeding this concentration, on the surface-active agent layer to which it stuck by the 
single molecule, a hydrophobic group will be shortly turned to the particle side, a hydrophilic 
group will be turned at the carrier fluid side, what is called two-layer adsorption will occur, and 
particles will be condensed. If it adds superfluously, the Mie adsorption will take place and it will 
distribute again. Thus, particles repeat distribution / condensation / re dispersion with the 
addition concentration of a surface-active agent, the optimal Nonion system surfactant 
concentration of the polishing slurry constituent according to this invention by these reasons — 
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the 0.01-1 0.Owt% range — it is 0.2 - 1.0wt% more preferably. 

[0015]The polarity of carrier fluid is the character based on the electric doublet produced in 
intramolecular in the meaning used ordinarily by the atom in a solvent molecule, the kind of the 
combination and atomic arrangement, its position, etc. This polar size is relatively decided by the 
polarity of the molecule which interacts. The polarity of a solvent is qualitatively expressed with 
the soluble parameter (SP value) delta of Hildebrand. Polarity is so large that this value delta is 
large, and polarity is as small as a small thing. Although this delta value is further divided partly 
by intermolecular interactions, such as orientation by distribution and polarity, and a hydrogen 
bond, these values determine the selectivity of the dissolution to a compound what kind of 
compound that solvent melts well. 

[0016]As for the organic solvent used as carrier fluid of the loose grain slurry grinding liquid of 
this invention, it is desirable for this SP value to be low. This is because the bad smell of carrier 
fluid becomes a problem when a polar ingredient increases, or carrier fluid itself has an adverse 
effect to a human body or a thing to be ground. Since carrier fluid with an early vapor rate 
evaporates during polishing work and stable polishing work is made difficult, in order to abolish 
evaporation of the polishing slurry under polishing work and to perform stable polishing work in 
this invention, it is preferred to use a solvent with a slow vapor rate as carrier fluid. 
[0017]The thing whose soluble parameter SP value is 8.0 or less more preferably 9.0 or less 10.0 
or less and whose relative vapor rate is 2.0 or less more preferably 5.0 or less is preferred for 
the carrier fluid used in this invention from these things. In this specification, a relative vapor 
rate means a relative vapor rate when the vapor rate of Isopar L (191-205 ** of boiling points) 
which is a product no odor isoparaffin system solvent made from Exon Chemicals is set to 1 .00. 
As such carrier fluid, for example Product no odor isoparaffin system solvent [ made from Exon 
Chemicals ]:Isopar series, and low smell naphthene system solvent:EXXSOL series, Product 
[ made from mobile chemicals ] n-paraffin-series solvent: There are PEGASORU, 
PEGAHOWAITO, SATO REXX, etc. which are white REXX series and an industrial use aliphatic 
series system solvent. 

[0018]The polishing material particles used in this invention are used for general polishing work, 
and should not Just be restricted in particular. Specifically, a diamond, alumina, silicon carbide, 
cerium oxide, zirconium oxide, silicon oxide, iron oxide, etc. are mentioned. 
[0019] 

[Example](Example 1) 

In particle hydrophobing processing this example by a sorbitan fatty acid ester system surface- 
active agent, in order to carry out evaluation examination of the dispersibility of the polishing 
material particles of a loose grain slurry using the nonpolar solvent of this invention, various 
kinds of carrier fluid was prepared and the distributed experiment was conducted. The carrier 
fluid used for the experiment is hexane (7.24), Isopar L (7.85), toluene (8.91), methyl ethyl ketone 
(9.27), methyl alcohol (14.28), and distilled water (23.50) (the numerical value in a parenthesis 
shows soluble parameter SP value delta of a solvent). In this example, the diamond particle with 
a name particle size of 0-0.25 micrometer was used as polishing material particles. Abradant 
concentration was made into 0.5wt%. As a surface-active agent, monooleic acid sorbitan {trade 
name:SO-10R of Nikko Chemicals, Inc.} which is the Nonion system surface-active agent was 
used. 

[0020]Here, in order to observe the effect of the Nonion system surface-active agent, the slurry 
which added the active agent, and the unadded slurry were prepared, respectively, and the 
dispersibility of diamond polishing material was compared. The ultrasonic bus (Branson Model:) 
was used for distribution of diamond polishing material. Dispersion time was carried out for 10 
minutes, observed the slurry grinding liquid after distribution with the optical microscope, and 
compared the dispersibility of the diamond particle. As a result, even if the system for which 
soluble parameter SP value delta used 9.0 or more carrier fluid independently did not add a 
surface-active agent, were able to distribute diamond polishing material particles uniformly, but. 
Diamond polishing material particles were not able to be distributed in toluene and a polar low 
solvent like hexane. However, in the system which added the Nonion system surface-active 
agent, polishing material particles were able to be uniformly distributed like the system which 
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distilled water was made to distribute also in a solvent with a low SP value. The result of this 
example is shown in drawing 1 . However, D50 expresses the particle diameter at the time of 
counting particle distribution from the smaller one and accumulating to 50%. 
[0021]This example also examined dispersibility when the number of hydrophobic groups of the 
sorbitan fatty acid ester was changed. The Nonion system surface-active agents used for the 
experiment are monooleic acid sorbitan (5,0), sorbitan sesquioleate (3.7), and triolein acid 
sorbitan (1.7) (here, the numerical value in a parenthesis shows an HLB value). As a result, 
dispersibility was so good that the HLB value was large, namely, dispersibility was the order of 
monooleic acid sorbitan (5.0) > sorbitan sesquioleate (3.7) > triolein acid sorbitan (1.7). This is for 
the hydrophilic group of a particle surface and the hydrophilic group in an active agent molecule 
interacting, and turning the hydrophobic group of an active agent outside and adsorbing it, when 
a surface-active agent is added, since hydrophilic radicals, such as a carbonyl group and a 
carboxyl group, are shown in the diamond particle surface. 

It was checked that the surface-active agent to add has the high capability for the one where a 

hydrophilic degree is strong to some extent to distribute hydrophobic particles. 

This result is shown in Table 1. 

[0022] 

[Table 1] 
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However, O is inferior in A and O is a little inferior in fitness and **. 
[0023](Example 2) 

In particle hydrophobing processing this example by a glycerol ester system surface-active 
agent, in order to carry out evaluation examination of the dispersibility of the polishing material 
particles of a loose grain slurry using a nonpolar solvent like Example 1, the distributed 
experiment was conducted using another kind of Nonion system surface-active agent. In this 
experiment, when a surface-active agent was not added in Example 1, dispersibility used the bad 
hexane (7.24) and Isopar L (7.85) as carrier fluid (the numerical value in a parenthesis shows 
soluble parameter SP value delta of a solvent). In this example, the diamond particle with a name 
particle size of 0-0.25 micrometer was used as polishing material particles. Abradant 
concentration was made into 0.5wt%. As a surface-active agent, triolein acid decaglyceryl [trade 
name:Decaglyn3-0 of Japanese ore Kem Carzou, Inc.} which is the Nonion system surface-active 
agent was used. Here, in order to observe the effect of the Nonion system surface-active agent, 
the slurry which added the active agent, and the unadded slurry were prepared, respectively, and 
the dispersibility of diamond polishing material was compared. The ultrasonic bus was used for 
distribution of diamond polishing material. Dispersion time was carried out for 10 minutes, 
observed the slurry grinding liquid after distribution with the optical microscope, and compared 
the dispersibility of the diamond particle. The result checked that the diamond particle which is 
hydrophilic particles can be uniformly distributed in a nonpolar solvent, even if it changed the 
kind of Nonion system surface-active agent. 
[0024](Example 3) 

In addition concentration effect this example of a surface-active agent, examination about the 
optimal addition of the surface-active agent in the loose grain polishing slurry using a nonpolar 
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solvent was performed. In this experiment, monooleic acid sorbitan which is the Nonion system 
surface-active agent was used as a surface-active agent. The addition of the surface-active 
agent was made into 0, 0.05, 0.1, 0,15. 0.2, 0.5, 1.0, 3.0 and 5.0, and 10.0wt%. As polishing material 
particles, the diamond polishing material particle with a name particle size of 0-0.25 micrometer 
was used like Example 1 . The trade name made from exon chemicals which is an isoparaffin 
system as carrier fluid: Isopar L was used. It examined similarly as a surface-active agent about 
triolein acid decaglyceryl, tetraoleic acid POE sorbitol, and monooleic acid polyethylene-glycol 
2E0. As a result, in the system using all the surface-active agents, the addition showed good 
dispersibility by more than 0.2wt%. The result of this example is shown in drawing 2 . 
[0025](Example 4) 

In the kind and polish characteristic this example of carrier fluid, the relation of the vapor rate of 
carrier fluid and the polish characteristic which are used for slurry grinding liquid was clarified. In 
this example, the used carrier fluid Distilled water (0.67), isopropyl alcohol (2.79), They are n- 
hexane (14.49), methyl ethyl ketone (9.05), Isopar L (1.00), Isopar M (0.61), and white REXX 307 
(0.22) and 335 (0.10) (here). The numerical value in a parenthesis shows a relative vapor rate 
when Isopar L is set to 1 .00. In a polish experiment, it is a product [ made from Japanese 
ENGISU ] automatic precision mirror plane lapping machine. HYPREZ EJ—3801N The nickel— Zn 
ferrite block was used as a thing to be ground using type. The polishing condition used tin / lead 
surface plate for the lapping machine, made it 60 rpm of rotating speed, and made the slurry 
grinding liquid amount of supply a 30-second interval for 3 seconds for [ spraying, 250/of 
machining load cm^, and floor-to-floor-time ] 30 minutes. Evaluation was performed by observing 
the wetting state of the surface plate after spraying slurry grinding liquid on polishing quantity, a 
polished surface state, and the whole surface plate and neglecting it for 10 minutes. Organic- 
functions evaluation of the bad smell of a slurry was carried out by the polishing work company, 
and the workability of slurry processing was evaluated. As a result of this example, in the 
polishing slurry [ vapor rate ] using carrier fluid more than isopropyl alcohol, the slurry 
evaporated during polishing work, and uniform processing could not be performed, but the faults 
of a scratch occurring occurred frequently. The slurry grinding liquid using a polar solvent with 
these early vapor rates had the remarkable bad smell, and polluting polishing work environment 
and a human body was checked. 
[0026](Example 5) 

In corrosive this example of the kind of carrier fluid, and a thing to be ground, in order to 
evaluate the chemical influence which the kind of carrier fluid has to a thing to be ground, the 
existence of corrosion generating when a thing to be ground is dipped in slurry grinding liquid was 
observed. Distilled water, isopropyl alcohol which were used in Example 4 as carrier fluid. The 
addition was made into 0.2wt% using n-hexane, methyl ethyl ketone, Isopar L, Isopar M. and white 
REXX 307 and 335, using monooleic acid sorbitan as a surface-active agent. Evaluation was 
performed by observing the corroded condition of 0, 1 , 3, 24, 96, and the block after making it dip 
for 1 68 or 336 hours of the block of iron/aluminum alloy with an optical microscope to each 
slurry grinding liquid. The result did not check generating of corrosion in the system using other 
carrier fluid, although corrosion occurred by dipping of about 1 hour in the polishing slurry using 
distilled water and isopropyl alcohol as carrier fluid. 

[0027]From these examples, soluble parameter SP value delta as carrier fluid using the Nonion 
system surface-active agent and the Nonion system surface-active agent which has a double 
bond, a triple bond, or branching especially in the molecular skeleton or less by 8.0. When a 
relative vapor rate moreover used 2.0 or less a nonaqueous system / nonpolar organic solvent, 
polishing material particles could be distributed uniformly and it was proved that the highly 
efficient loose grain slurry grinding liquid which can solve problems, such as evaporation of a bad 
smell or slurry grinding liquid and corrosion, can moreover be obtained. 
[0028] 

[Effect of the Invention]In the polishing slurry constituent of this invention, since the polishing 
material particles which are hydrophilic particles were processed by a hydrophobing processing 
agent like the Nonion system surface-active agent, it became possible to distribute hydrophilic 
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polishing material particles uniformly in nonpolar (nonaqueous system) carrier fluid. In other 
words, it became possible to use the organic solvent of non-polarity, especially the organic 
solvent of a hydrocarbon system as slurry carrier fluid by having processed the polishing material 
particles which are hydrophilic particles by a hydrophobing processing agent like the Nonion 
system surface-active agent. A nonpolar organic solvent has many advantages as mentioned 
above as compared with a polar organic solvent. That is, the bad smell of polishing slurry can be 
abolished by using a nonpolar organic solvent. Since there is much what can be easily obtained 
with a low price that it is comparatively hard to evaporate in a high boiling point in a nonpolar 
organic solvent as mentioned above, It becomes without being able to decrease evaporation of 
slurry grinding liquid, and becoming, without the workability of polish falling as the result, it 
becoming unnecessary to continue supplying a superfluous slurry, and particle concentration 
changing during polishing work, and precise processing is attained. Since water content is very 
low, organic solvents, such as non-polarity, especially a hydrocarbon system, can solve the 
problem of the corrosion of a thing to be ground thoroughly. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which compared the relation of the dispersibility of soluble parameter 
SP value delta of carrier fluid, and polishing material particles by the existence of addition of the 
Nonion system surface-active agent. 

[Drawing 2] It is a graph which shows the addition concentration of the Nonion system surface- 
active agent, and the relation of dispersibility. 
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[Drawing 1] 
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[Drawing 2] 
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